ABSTRACT Eupithecia robinsoni sp. nov. is described from the Juan Fernández islands. This species is associated with Gunnera peltata Phil. The egg, larva, pupa, adult, and genitalia are described and illustrated. Preliminary results of the natural history of this species are given and compared with biology of E. horismoides Rindge, 1987. 
THE JUAN FERNÁ NDEZ Islands lie isolated in the PaciÞc
Ocean at 33Њ S latitude some 600 km west of mainland Chile. The archipelago consists of three major islands, Masatierra (Robinson Crusoe Island), Masafuera (Alejandro Selkirk Island), and Santa Clara just off the coast of Masatierra. These three islands are of volcanic origin, and they are Ϸ4 million (Masatierra) and 1Ð2 million (Masafuera) years old (Stuessy et al. 1984) . The islands have long been known for their unusual and endemic ßora (70% of the 147 species of angiosperms) (Hoffmann and Marticorena 1987) and endemic arthropod fauna (65% of 764 species) (Peñ a 1987) .
Eupithecia Curtis is probably the most widely distributed genus of the subfamily Larentiinae, being well represented throughout the world except in the Polar Regions. It is difÞcult to distinguish one species from another due to their small size and similar wing patterns. Nevertheless, the genital organs of both sexes usually provide speciÞc characters by which species may be distinguished. Various efforts have been made to separate the species into different genera (Vojnits 1985) . However, the characters used represent slight variations that, according to Rindge (1987) , do not justify taxonomic change at the generic level.
Fifty species of Eupithecia are recognized in continental and oceanic Chile (Rindge 1987 (Rindge , 1991 . Biological information is available for only one species E. horismoides Rindge, which has a life cycle associated with Gunnera tinctoria (Mol.) Mirb. (Gunneraceae) in continental Chile (Ibarra-Vidal and Parra 1993). The discovery of an undescribed species of Eupithecia associated with Gunneraceae on Robinson Crusoe Island, adding to the recognized endemic biota of the Juan Fernández Islands (Peñ a 1987), motivated the current study.
Materials and Methods
The material used in this study comes from collections made in the Juan Fernández Islands, January 1996. Numerous samples of G. peltata Phil. and G. bracteata Steud. from Robinson Crusoe Island and samples of G. masafuerae Skottsb. from Alejandro Selkirk Island were studied. Larvae and pupae from the stalks of G. peltata were collected and studied. All material was compared with published information and with other specimens collected from the Juan Fernández Islands during the same excursion. The specimens used in this study were deposited in the Museo de Zoologṍa, Universidad de Concepció n, Concepció n, Chile (MZUC), Museo Nacional de Historia Natural, Santiago, Chile (MNHN) and The Natural History Museum, London, UK (BMNH). Male (Fig. 1a) . Head and palp dark brown. Antenna with a pair of basal projections; lamellate, rounded, ßat, with pair wider than segment, distal pair of projections similar but smaller, and both pairs bearing long setae. Middle ßagellomers of the antenna mostly tetrapectinate, near to the apex the pectinates are smaller, disappearing in the last ßagellomere. Forewing, dorsal surface dark brown with lighter areas in the discal cell zone, external margin, and apex; ventral surface slightly lighter than the dorsal surface, medial and postmedial bands dark brown, costal margin with a series of dark brown perpendicular spots. Hindwing, dorsal surface brown ash color; ventral surface similar to ventral surface in forewing, with dark brown transverse bands, obsolescent discal spot. Abdomen dark brown. Eighth abdominal segment with the tergite reduced to a small thin band; ventral plate simple, spatulate, as seen in the Fig. 2c . Genitalia ( Fig. 2 a and  b) . Uncus triangular; anellus in the form of an hourglass, with two short arms, digitiform and setose; valves wide in the basal region and narrow in the apical region, subtriangular; aedeagus (Fig. 2b) , slightly sclerotized; vesica with very sclerotized areas due to microspines and a small basal part.
Eupithecia robinsoni
Female. Similar to male; antenna simple. Genitalia (Fig. 2d) . Corpus bursa spherical, membranous and small; ductus bursa two times longer than the corpus bursa, with a small sclerotized anular plate, ductus seminalis emerges between the corpus and the ductus bursa through a pyramid shaped swelling; posterior apophysis two times longer than the anterior apophysis.
Length of Forewing. Male 16 Ð17 mm; female 20 mm.
Diagnosis. E. robinsoni is dark brown, this feature distinguishing it from other species of the Island. Other Eupithecia species of Juan Fernandez Island are white, gray, or pale ochraceous brown. In the female genitalia of E. robinsoni, the surface of the bursa copulatrix appears unornamented. E. inepta Prout, E. physocleora Prout and E. halosydne Prout have the surface of the bursa copulatrix covered with pointed spines or microspines.
Remarks. The adult specimens are very dark in general (Fig. 1a) , although some show a lighter maculation pattern similar to the ventral surface of the wing in the holotype.
Egg (Fig. 3 a-d) . Oval (Fig. 3a) , whitish, chorion ornamented by the presence of conical aeropyles ( Fig. 3 b and c) accompanied by other aeropyles of smaller diameter; micropyle rounded, in the center of a rosette with six oval shaped primary cells (Fig. 3d) ; secondary rosettes present, reduced in number (Fig. 3d) .
Larva (Fig. 3 e and f; 4) . Total last stage larval length 35 mm, maximum width 5 mm. Body of 13 segments, thoracic segments with legs, prolegs present in the sixth and tenth abdominal segments. Head hypognathous (Fig. 3e) , dark brown, chaetotaxy and stemmata as in Fig. 3 e and f, respectively. Labium and spinneret as in Fig. 4 a and b . Prothorax (Fig. 5) . With XD1, D1, D2, SD1 and SD2 over the cervical shield, XD2 absent; D1 closer to D2 than to XD1; L1, on a pinaculum and in front of the spiracle; SV1 and SV2 in the same pinnacle, very close together; V1 present. Meso and metathorax (Fig. 5) . D1, D2, SD1, L1, L2, L3, SV1, and V1 present; D1 and V1 do not emerge from a pinaculum; SD1 two times longer than SD2; L1 two times longer than L2. Abdominal segments 1 through 5, with L2 absent; with two ventral setae(V1 and V2); all setae arise from a pinaculum, except the ventral setae; L1 ventral to the spiracle; L3 posteroventral to the spiracle; spiracle of the segments 2 through 8, in central position of the triangle formed by the setae SD1, L1 and L3. Sixth abdominal segment without ventral setae. Seventh and eighth abdominal segments with V1 present, V2 absent; eighth segment with L1 and L2 present, arising from the same pinaculum and located ventrally to the spiracle. Ninth segment reduced, only with the setae D1, D2, SD1, and L1. Tenth abdominal segment with an anal plate, in which is found the setae D1, D2, SD1, and SD2; ventral region with the seta SV4 present, in addition, V1 and V2 represented by a puncture. Prolegs present in the abdominal segments 6 and 10, crotchets biordinal in the mesoseries (Fig. 4 c and d) . Fig. 6) . Obtect, dark brown, maximum length 19 mm and maximum width 5 mm. Frons and clypeolabrum quadrate; small triangular eyes; proboscis and legs shorter than the antenna and wing; antenna and wing reach the terminal region of the Þfth abdominal segment; prothorax in the anterior region with two central protuberances; spiracles present in the abdominal segments 1 through 9; tenth segment with a groove in the dorsal region; cremaster with four pairs of setae that correspond to SD1, D1, L1, and D2.
Pupa (
Cocoon (Fig. 1b) . As in Fig. 1b , it is constructed with sawdust and fragments of the stalk of G. peltata.
Biological Remarks. Although observations were made only during January 1996, it is assumed that, as in the continental species E. horismoides, E. robinsoni has a multivoltine life cycle due to the subtropical 
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ANNALS OF THE ENTOMOLOGICAL SOCIETY OF AMERICA Vol. 95, no. 1 climatic conditions of the Island. The larval galleries in G. peltata are similar to those made by the continental species. In some pupal exuviae, it was possible to observe emergence holes of parasites. This species is a stem borer and internal feeder of G. peltata. It has also been found in hybrids of G. peltata and G. bracteata, produced when both plant species colonized an area cleared for the construction of a road (Pacheco et al. 1991) . No specimens were found in G. bracteata, whose stalk (nalca) has a smaller diameter than that of G. peltata. Neither E. robinsoni nor any other insects were found in the stalks of G. masafuerae. This was also conÞrmed by the islanders.
Host. Gunnera peltata; secondarily in hybrids of G. peltata and G. bracteata.
Flight Period. The adults obtained reßect a short ßight period (January). Although adults collections were limited to Janury, the species may be multivoltine, considering the subtropical climatic conditions of the islands.
Distribution. The species has only been found on Robinson Crusoe Island (ϭMasatierra Island), of the Juan Fernández Islands, southwest PaciÞc, located at 33Њ latitude south and at 580 km west of the Chilean coast.
Etymology. The name of the species alludes to Robinson Crusoe Island, where it is endemic.
Discussion
The lepidopteran fauna of the Juan Fernández Islands was initially studied by Aurivillius et al. (1940) , who described three species of Eupithecia (halosydne, inepta and physocleora), from Robinson Crusoe Island 14 ANNALS OF THE ENTOMOLOGICAL SOCIETY OF AMERICA Vol. 95, no. 1 (Masatierra); these species were revalidated and redescribed by Rindge (1987) . Rindge emphasized that these species were endemic to the island. With this study, the genus Eupithecia of the Juan Fernández Islands includes four species all endemic to a single island. Endemism in Juan Fernández Island is especially strong in the plants and animals that have been well studied, with repeated instances of endemic species closely related to Chilean species and, as second importance, the elements of the PaciÞc, especially the Indomalayan (Kuschel 1963 , Stuessy et al. 1984 and Peñ a 1987 . In his taxonomic treatment for Chile, Rindge (1987) divided the genus into two sections, with the second being divided into four groups. Analysis of morphological characters permits the incorporation of E. robinsoni in section 2, which is characterized by having a reduced tergite and a ventral plate with a wide anterior base and a narrower posterior portion in the eighth abdominal segment of the male. Analysis of the female genitalia shows that it belongs to group A, although the ventral plate of the eighth segment of the male lacks tapered arms in the posterior extremity. Morphologically, there is close correspondence between the immature and adult stages of E. robinsoni and E. horismoides, even though the latter is assigned to group B (Rindge 1987) due to its ornamented bursa copulatrix.
Eupithecia horismoides and E. robinsoni are the only Chilean species of Eupithecia for which biological information is available. The genus appears elsewhere to be associated a large variety of plant families and include many polyphagous species (Scoble 1999) . Here, however, we describe a new association to Gunneraceae and apparent monophagy, marked by the specialized feeding habit of the larva (stalk borer).
This morphological (imago and immature stages) and bionomic data suggest that E. horismoides is the closest relative of the endemic E. robinsoni in the Juan Fernández Island. Studies on the host plants appear to indicate clearly that colonization took place from the continent to the islands (Stuessy et al. 1984 , Stuessy et al. 1990 , as in species of Gunneraceae (Pacheco et al. 1993) . According to morphological and chemical (ßa-vonoids) data, G. tinctoria (host of E. horismoides), is the sister species to the endemic species of Gunnera in the Juan Fernández Islands (Pacheco et al. 1993) . More detailed studies might help provide a better understanding of speciation that could explain how the ancestor of E. robinsoni reached and colonized Robinsoe Crusoe Island.
